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Dr Michael P. Fischbein (Stanford, Calif). Excellent presenta-
tion. I just have a couple questions.
So, an important finding of your study is that energy loss reflects
the structural makeup of the aortic wall, specifically that the higher
energy loss seen was associated with a higher collagen/elastin
ratio. Also, some animal studies, specifically the abdominal aortic
aneurysm model, have actually shown that increased collagen1088 The Journal of Thoracic and Cardiovascular Surdeposition was a protective response to decreased aneurysm
growth.
And so I was wondering if you can comment or hypothesize
whether this increase in collagen that you are seeing, is that a
compensatory protective mechanism in the specimens or is this a
key initiating event during aneurysm formation?
Dr Chung. Thank you for the question. I think that there is
some compensatory mechanism. So, the starting insult, whether
it is hypertension or an aneurysm and the patient has elevated
wall stress, for some reason, we know that the aorta chooses to
remodel or change. From what we understand, increased collagen
deposition occurs, with destruction of smooth muscle cells and
elastin fragmentation and mucopolysaccharide deposition.
So, this is probably a compensatory mechanism, but it has so far
been not shown why this would be biomechanically a poor
development.
I think that is what our study was able to show. It provides a
mechanistic reason for why these changes should be a
disadvantage. After all, collagen has greater tensile force. Why
is it not more advantageous? I think we were able to show why
or at least bring in some theory as to why.
Dr Fischbein. Then, for my second question, you mentioned a
little bit at the end, talking about in vivo studies that you can do,
transesophageal echocardiography or magnetic resonance
imaging. I just wondered if you could just elaborate a little bit
more about how you predict we will be able to use this in an in
vivo, noninvasive method for patients.
Let us say if we had a patient with a bicuspid valve and perhaps
a 4-cm aneurysm, how would you predict this will help us decide
whether to resect that aneurysm?
Dr Chung. I think the key is to reproduce the stress–strain
relationship using the in vivo imaging findings, and the stress
part will require some invasive blood pressure monitoring.
So the ideal method is not known. We are using some speckle
tracking with transesophageal echocardiography intraoperatively
on our patients, and they also undergo preoperative magnetic
resonance imaging now. So, hopefully, we will have that data for
you soon.
However, the idea would be, obviously, to preoperatively obtain
the images with blood pressure monitoring at the same time, to
reproduce that stress–strain curve, and generate a very simple
number, which might help you decide during operative planning.
Dr Todd K. Rosengart (Houston, Tex). Following up on
Dr Fischbein’s comments, you have shown clearly that energy
loss correlates with the histologic features. Can you share with
us from your knowledge of the published data why we would be
so concerned about the histologic features in reference to the
risk of rupture? That is not an area that you have discussed up until
now.
Dr Chung. Why the histologic findings are important?
Dr Rosengart. Well, from your knowledge of the published
data, how do those changes in histologic features correlate with
the risk of rupture, which I think is the ultimate clinical goal here.
Dr Chung. I think that is just based on, I guess, our understand-
ing of how aortic aneurysms develop dissection and rupture. I do
not think you can say specifically that this equals rupture or
dissection. I think we can just show that a relationship exists
between the structure and function.gery c September 2014
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intervening on these aortas might prevent these complications.
Thank you.
Dr Rosengart. Thank you.
Dr David J. Sugarbaker (Houston, Tex). I just have a brief
question. Very nice presentation.
In terms of your energy loss, how would this correlate with a
simple Law of Laplace calculation in terms of the diameter of
the aorta in terms of your energy strain calculations?
Dr Chung. Right. So all Laplace’s Law states is that the greater
the diameter, the greater the wall tension, and that is where it ends
really. It does not go any further and does not describe anything
about the aortic wall itself.
Dr Sugarbaker. Right. But what I am wondering is, if you take
your calculations and do a simple Law of Laplace calculation, is
the increasing diameter of the aorta calculated by Laplace? Does
that correlate with the energy loss that you have studied? In other
words, can you correlate a simple Law of Laplace calculation to
your findings regarding energy loss and your energy strain
calculation?
Dr Chung. I am not really sure I understand that question.
Dr Sugarbaker. Do you see what I mean?
Dr Chung. So, you are saying?The Journal of Thoracic and CarDr Sugarbaker. I am saying once you have the standard, once
you know what the energy loss is from your energy strain
calculations, can you correlate that to a simple Law of Laplace
or to a simple increase in the diameter of the aorta?
Dr Chung. So, we are demonstrating it in relationship to the
size of the aorta?
Dr Sugarbaker. Right.
Dr Chung. Right. So, all Laplace’s Law shows is that larger
aortas will have higher wall tension.
Dr Sugarbaker. Increasing wall tension.
Dr Chung. That is right.
Dr Sugarbaker. And does that wall tension correlate with your
other findings?
Dr Chung. Yes. So, if you have increased—so—
Dr Sugarbaker. Do you see what I am getting at?
Dr Thomas K. Waddell (Toronto, Ontario, Canada). We do,
but, Dr Sugarbaker, I am under strict instructions from the Society
to keep the discussion on track.
Dr Sugarbaker.What do you want me to do, pull rank here or
what?
DrWaddell. No, that is okay. I am afraid we will not have time
for any more questions. We just need to move ahead to the next
talk.diovascular Surgery c Volume 148, Number 3 1089
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